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What is Claimed ias 

1. A sustained release preparation of oxybutynin 
hydrochloride which is characterized in that a gel-forming 
substance and a higher alcohol are compounded with a 
pharmaceutical composition containing oxybutynin 
hydrochloride and an acidic substance. 

2. A sustained release preparation of oxybutynin 
hydrochloride according to claim 1 which is characterized in 
that 0. 1-50 parts by weight of the acidic substance is contained 
to one part by weight of oxybutynin hydrochloride. 

3. A sustained release preparation of oxybutynin 
hydrochloride according to claim 1 which is characterized in 
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that the gel-forming substance is hydroxypropyl 
methylcellulose (HPMC) or is a combination of hpmc with other 
gel-forming substance. 

4. A sustained, release preparation of oxybutynin 
hydrochloride according to claim 1 or 3 which is characterized 
in that an amount of HPMC or that of a combination of HPMC with 
other gel-forming substance in 100 parts by weight of the 
pharmaceutical composition containing oxybutynin 
hydrochloride is 10-70 partB by weight. 

5. A sustained release preparation of oxybutynin 
hydrochloride according to claim 1 which is characterized in 
that an amount of the higher alcohol in 100 parts by weight of 
the pharmaceutical composition containing oxybutynin 
hydrochloride is 1-20 parts by weight . 

Detailed Description of t- r fr e inven tion* 
[Technical Field of the Invention] 

The present invention relates to a sustained release 
pharmaceutical preparation of oxybutynin hydrochloride having 
a prolonged action which can be administered orally. 
[Prior Art] 

Sustained release drugs have advantages such as 
improvement in safety by prevention of rapid release of active 
ingredient, Improvement in effectiveness by elongation of 
acting time, liberation from troublesome administration to the 
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patient by r ducing the adroinist ring times, andpreventi n of 
noncompliance. Under the recent circumstance that urinary 
incontinence of aged people is becoming a social problem, 
effectiveness of oxybutynin hydrochloride which was developed 
as a remedy for frequent urination and urinary incontinence has 
been highly appreciated. 
[Problems to be Solved by the Invention] 

However, although oxybutynin hydrochloride is quickly 
absorbed after administration r its half life for disappearance 
is short and, therefore, said drug must be administered three 
times a day whereby it is troublesome for taking the drug, in 
addition, due to a symptom of patients suffering from urinary 
incontinence, their outing is often difficult and, for making 
their social life better, there has been a demand that the effect 
of oxybutynin hydrochloride which is a remedy for frequent 
urination and urinary incontinence is sustained and also 
prolonged by means of a prolonged action preparation having the 
above-mentioned advantages, in view of the above, the present 
inventors have conducted an intensive investigation and have 
found that, when oxybutynin hydrochloride is compounded with 
an acidic substance, a gel-forming substance and a higher 
alcohol, the drug can be released on a sustained basis whereupon 
the present invention has been achieved. 
[Means for Solving the Problems] 

A sustained releas preparation of oxybutynin 
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hydrochloride in accordance with the present inv ntion is 
characterized in that a gel-forming substance and a higher 
alcohol are compounded with a pharmaceutical composition 
containing oxybutynin hydrochloride and an acidic substance* 
The present invention will be further illustrated as 
hereunder. Since oxybutynin hydrochloride is a salt of organic 
base with mineral acid, its solubility is predicted to become 
low under neutral to alkaline region. Sustained release 
preparations stay in a body for long time and it has been known 
that the pH values in human gastrointestinal tracts are, for 
example, 1-3.5 in stomach, 5-6 in duodenum, 6-7 in jejunum, and 
8 in ileum. Thus, some contrivances in pharmaceutical 
preparations are necessary for keeping the solubility of a drug 
In vivo where pH varies as such. The present inventors have 
now solved the problems by adding an acidic substance for 
manufacturing a preparation which is not affected by pH whereby 
the sustained release preparation of the present invention has 
been obtained. 

With regard to an acidic substance, any of inorganic and 
organic acids may be used although the use of organic acid which 
is nontoxic to human body is preferred. Examples of the organic 
acidic substance are adipic acid, ascorbic acid, erythorbic 
acid, citric acid, gluconic acid, glucono-<5 -lactone, succinic 
acid, tartaric acid, fumaric acid, malic acid, aspartic acid, 
glutamic acid and alginic acid, such an organic acid may be 
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used solely or two or .ore thereof My be tt8ed jolntly _ „ u 
.1.0 poa.ioi. to further combine wlth . „ lt ot guoS >n org>nio 
•aid. Although .„ amount of the organ . c aold or tbereof 
nay vary depending upon the type of the acid and upon other 
substance to be compounded therewith, the .mount a. an organic 
-id i. o.X-SO part, by weight to one part by Might of 
oxybutynin hydrochloride. In the present invention, tartaric 
acid, succinic acid, citric aoid or a .alt thereof i. „„„ 
preferably and its amount to one part by weight of oxybutynin 
hydrochloride i. o.i-50 part, by weight or, preferably, „, 
Part, by weight in the case of tartaric acid for exa.pL. Su ch 
additive, may b . added to a mixture of oxybutynin hydroohioride 
.nd filler, for the drug in a powdery for. or may be added after 
dissolving in water or alcohol. 

BBen "" * h «™«»tioal preparation i. admini.t.red, a 
9 .l-for„in S substance i, .wolien i a w . ter to , tve , 

0*1 and rate of diffusion of the drug i. controlled in the 
renting gel layer, with regard to a gel-forming .ubetance, 
any of commonly xnown and pharmaceutical^ acceptabie one. may 

be used and examples of the applicable ™i ,„_■ 

-ppiicaoie gel-formuig substanoe 

are gum arable, guir g», agar, gelatin, .odium alginate, 

irrr 917001 ai9inate - . ><» 

alcohol, carboxyvlnyl polymer. „ 

methylcelluiose. i. .. 

hydroxypropyl cellulose, 

carboxymethylceuuiose and sodium c.rboxymethylcellulo... In 
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the present invention, one of them may be used sol ly or two 
or more of them may be used jointly. Preferably, hydroxypropyl 
methylcellulose (HPMC) or a combination of HPMC with other 
gel-forming substance is used. 

With regard to a compounding amount of the gel-forming 
substance, it is necessary to add a specific amount so as to 
maintain the gelling of the preparation and, although the adding 
amount varies depending upon the substance used, it is 10-7 0 
parts by weight or, preferably, 15-50 parts by weight in 100 
parts by weight of a pharmaceutical preparation containing 
oxybutynin hydrochloride. 

HPMC is put in the market in Japan under the trade name 
of Metolose by Shin-Etsu Chemical Co., Ltd. and, although 
various types are available, Metolose type 90SH or type 60SH 
having an average viscosity of 4,000 cps is particularly 
appropriate in the present invention. Amount of Metolose to 
be added to 100 parts of a pharmaceutical preparation containing 
oxybutynin hydrochloride is 10-70 parts by weight even when 

combined with other gel-forming substance or, preferably, 15-50 
parts by weight. 

Metolose is mixed in a powdery form with a pharmaceutical 
composition containing oxybutynin hydrochloride and the 
mixture may be directly compressed to make into a preparation 
of a desired shape or may be granulated by a common method and 
then made into a preparation by means of compreeaion. Fillers 
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which are comaonly used for pharmaceutical preparations >M 
as lactose or crystalline cellulose are used for ^ 
Pharmaceutical coition containing oxybutynin 
hydrochloride. M necessary, the oranulee or the tablets „y 
be coated by . conventional mm and colourin, a 9 .„ t 
plaeticiser, antioxidant, stabilizer, etc. nay be . dttad 



thereto. 



*he .ustained release a,ent prepared as such has a la, time 
until ,el i. anciently forced by contacting with water and, 
therefore, when an organic acid ie added as in the present 
mention, the dissolution rat. 1„ ^ staJ . bj ^ ^ 
scid beco^s ni gh vbereby „„cn amount of gel-foraia, substance 
is necessary for controlling th . re i e a.e. x„ order to solve 
-h a problem, the present inventors haV e conducts an 
tensive investigation and round that a rapid release in 
initial , t . g . oan be „ uppraesed ^ ^ 

alcohol, cet.nol, stMryl aleohol> oleyi aioohoi ^ 

" 01 10 ^ *° th - Preparation. Such a 

*i,her al cohol M y b e U8ed . ither „ ^ ^ ^ 

- or .ore and, usually it ie M .„ ^ . ^ ^ o 
by weight to !00 parts by mlght ol ^ 
composition of oxybutynin hydrochloride. 

-one the high . r alcohol used in tbe present invention. 
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to loo parts of the pharmaceutical preparation of oxybutynin 
hydrochloride ±. o.s-io parts by weight or, preferably, 1-5 
parts by weight. Such a higher alcohol is dissolved in ethyl 
alcohol for example, added to a sustained release composition 
of oxybutynin hydrochloride and homogeneously mixed. The 
sustained release mixture prepared as 8uch may be used after 
making into a desired preparation form such as capsules or 
tablets, in addition, the preparation may be coated with a 
high-molecular coating agent by a conventional method so that 
release of the drug can be delicately controlled. 
[Function and Merit] 

The sustained release oxybutynin hydrochloride tablets of 
the present invention prepared as such are able to control the 
release of oxybutynin hydrochloride and, as compared with the 
conventional preparations, they are capable of reducing the 
maximum concentration in plasma and of giving a constant 
concentration in blood for long time and, accordingly, it ie 
now possible to afford a preparation of 8uch a type that can 
be administered once or twice daily. 
[Examples] 

». Pr...nt invention wlI1 b . Ulu . trated by My Qf ^ 
following examples. 
Example 1. 

Lactose (J20 s) , 40 , of oryataUlae oeUuloM <trMe 
A-cei Mlei| A . ahl Chmleal indMtry) w ^ ^ ^ 
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60SH40O0 (Shin-Etsu Chemical) were mixed. Then a aolution of 
6 g of oxybutynin hydrochloride, 10 g of stearyl alcohol (Kalcohl 
86; Kao Corporation) and 20 g of citric acid dissolved in about 
100 ml of ethyl alcohol was prepared and added to the above mixed 
powder little by little. After drying by a conventional method, 
4 g of magnesium a tear ate were added to the resulting granules 
to lubricate followed by compressing to give tablets each 
weighing 180 mg. 
Example 2. 

Lactose (220 g), 40 g of crystalline cellulose and €0 g 
of Metolose 6OSH4000 were mixed. Then a solution of 6 g of 
oxybutynin hydrochloride, 10 g of stearyl alcohol and 20 g of 
tartaric acid dissolved in about 100 ml of ethyl alcohol was 
prepared and added to the above mixed powder little by little. 
After drying by a conventional method, 4 g of magnesium stearate 
were added to the resulting granules to lubricate followed by 
compressing to give tablets each weighing 180 mg. 
Example 3. 

Lactose (236 g) 40 g of crystalline cellulose and 60 g 
of Metolose 60SH4000 were mixed. Then a solution of 6 g of 
oxybutynin hydrochloride, 10 g of succinic acid and 10 g of 
stearyl alcohol dissolved in about 100 ml of ethyl alcohol was 
prepared and added to the above mixed powder little by little. 
After drying by a conventional method, 4 g of magnesium stearate 
were added to th resulting granul s to lubricat followed by 
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compressing to give tablets each weighing 180 mg. 
Example 4. 

Lactose (80 g), 80 g of crystalline cellulose, 60 g of 
Metolose 60SH4000 and 80 g of sodium alginate (trade namei 
Kimitsu Algin 1-5; Kimitsu Kagaku Kogyo) were mixed. Then a 
solution of 6 g of oxybutynin hydrochloride, 20 g of tartaric 
acid and 10 g of stearyl alcohol dissolved in about 100 ml of 
ethyl alcohol was prepared and added to the above mixed powder 
little by little. After drying by a conventional method, 4 g 
of magnesium stearate were added to the resulting granules to 
lubricate followed by compressing to give tablets each weighing 
180 mg. 

Comparative Example. 

Oxybutynin hydrochloride (6 g) was mixed with 314.4 g of 
lactose and 36 g of crystalline cellulose, lubricated with 3.6 
g of magnesium stearate and compressed so as to make one tablet 
180 mg whereupon ordinary tablets were prepared. 

Test Examples. 

Releasing property (dissolution rate) and concentration 
in blood after administration were measured for the sustained 
release tablets and the ordinary tablets prepared in the above 
Examples and Comparative Example. 

1) Measurement of dissolution rate of oxybutynin 
hydrochloride from each of the tablets was carried out according 
to the Dissolution Test Method of the Japanese Pharmaoopoeia. 
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The dissolved solution was placed in a fla.k „ itll 90 0 ml of the 
solution No* l (pa ,.s, or a phoaphate buffer ,p H ..8), kept 
at 37-C by warming and atirred at loo rpm using a pa(I(ile . Ine 
test solution was sampled at 2, 4, ,, , and 10 hou „ thereaft « 
and a solution in th. .am. volume a, that of the sampled solution 
wa. supplied immediately to k.ep the mllm . ot tn . , olution 
constant, mcidentally, the sampled solution -as subjected to 
a high performance llwUd chromatography to determine the 
amount of oxybutynin hydrochloride. 

2) For measurement of the change. i„ concentration in 
Plasm, upon administration to human being, blood wa. collected 
after ..„, .... 2 , , ^ ^ ^ ^ ^ ^ 

administration to human being . n d centrlfuged to measure the 
concentration of the drug in plasma. 
3) Result of the Test. 

Wgs. 1-4 .how th. result of the dissolution test for th. 
Preparations obtained in Sxmplee tad Pontulation 
1 Show, the result of the dissolution test at pB U2 and P B 5 . B ' 
« the ordinary tablet, obtained in Comparative Example and of 
the tablet, obtain* in Sample .,. oxybutyni. hydrochloride 
- the ordinary tablet, wa. ea.ily d is Bol ved and th. di.s,lution 
rate bee™. 10 „ wlthln „ veral ^ ^ ^ 

Example 1 showed a sustained 

uatained release property and, i„ addition, 

they were hardly affected by bH Pi„ o »■ 

y PHm Pi9 * 2 ' Fl *- 3 and Pig. 4 are 

the results for the tablets of Example 2 Exaami - , . 

«rop-ie z, Example 3 and Example 
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*' '"^^y "» in th. ca. « th. preparation of 
W 1, all * the. ahow the sustalMd relMM wa 

the.t.biUty.g.m.tpH. Then th. ordinary tablet. (2t abl.ta, 
-oh containin, 3 „ g) obtained in Comparatlve ^ ^ 

attained reieaa. t, Bl .t. ( a tablet., eaeh eoDtalalng , ^ ^ 

h ad " lnl " er ' d l ° ~«»™ - th. chanaea in oxybutynln 

hydrochloride concentrate in plasma reaped t h .r.by m 
'-own in 5 . ,3 oonpared Blth ordiMry tabiats; ^ 

stained rale.,. tablet. ,how.d 4 . rold of ^ ^ J/4 ^ 
whereby they W9re fOHniJ to have a Buotained reieaBe ^^^^ 

Btiejf M^- lf rr ,|„, M| „ 

i i. . 9rap „ . howlng the imlt of t ^ dl8sointion 

teat at each pS of the ordinary tshi.*-. .. 

17 *«"••*• and of the tablet, of 

Example 1. 

teat oTth 2 !" B 9raP " "" >, ' in9 r " Ult ° f 
teat of the tablets of Example 2. 

teat 0 ?; h 3 ;v g " pb ° bovin9 the resuu « *- 

teat of the tablata of Example 3. 

teat TJ ^ 3 ^ BhOWln ' reBUlt « ^ 
teat of the tablet, of E Xanple 

"9- 5 i. a 9raph ehoulng the ohangas ■ 

hydrochloride concentrations , •yutynin 

r " l0nlnp 1 " M '">°'> the ordinary t.Mets 
»»d th. sustained relea „ 

ad-iniatered. EXMple 1 ™« 
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Jji Figs, J-5.« 

(1) Dissolution Rate 

(2) Example 1 

(3) Comparative Example 

(4) Time 

(5) Example 3 

(6) Concentration in Plasma 
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